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(54) EXHAUST GAS RECIRCULATION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust gas recirculation 
system equipped with precise controllability for EGR(exhaust gas 
recirculation) by presuming the EGR rate of flow accurately from the 
differential pressure between in front of and after an EGR valve and the 
degree of opening of the EGR valve. 

SOLUTION: The target excess air ratio (target X) is set, and the intra- 
cylinder EGR amount of an internal combustion engine is derived from the 
sens d differential pressure between in front of and after an EGR valve, 
and the intra-cylinder actual excess air ratio (actual X) is presumed using 
the obtained EGR amount, and a target EGR amount setting means 45 
sets the target EGR amount on the basis of the target and actual excess 
air ratios while an EGR valve opening controlling means 46 drives the EGR 
valve on the basis of the set target EGR amount. At the time of 
presuming the actual excess air ratio, a differential pressure increasing 
means 49 increases the differential pressure about the EGR valve 25 if it 
lies under the specified level on the basis of the EGR calculated by a 
differential pressure calculating means 47. 
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* NOTICES * 

1 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l j The EGR path which the flueway and inhalation-of-air path of an internal combustion engine are opened 
[ path ] for free passage, and makes the exhaust gas in this flueway flow back in this inhalation-of-air path The EGR 
valve which adjusts the amount of the exhaust gas which is prepared in this EGR path and flows back in this 
inhalation-of-air path An operational status detection means to be the EGR system equipped with the above and to 
detect the operational status of this internal combustion engine, A target excess-air-factor setting means to set up the 
target excess air factor in the cylinder of this internal combustion engine corresponding to the operational status 
detected by this operational status detection means, A differential pressure calculation means to compute this EGR- 
valve order differential pressure, and an amount derivation means of EGR(s) to derive the amount of EGR(s) in the 
cylinder of this internal combustion engine based on the this order differential pressure detected by this differential 
pressure calculation means, A real excess-air-factor presumption means to presume the real excess air factor in this 
cylinder using the amount of EGR(s) drawn by this amount derivation means of EGR(s), An amount setting means of 
target EGR(s) to set up the amount of target EGR(s) based on the real excess air factor presumed by the target excess 
air factor and this real excess-air-factor presumption means which were set up by this target excess-air-factor setting 
means, When this EGR- valve order differential pressure that offered the EGR- valve opening control means which 
make this EGR valve drive based on the amount of target EGR(s) set up by this amount setting means of target EGR 
(s), and was computed by this differential pressure calculation means is below a predetermined value, It is 
characterized by establishing the increase means in differential pressure to which this EGR-valve order differential 
pressure is made to increase. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used for a diesel power plant, and relates to a suitable 

EGR system. 

[0002] 

[Description of the Prior Art] Generally, by the diesel power plant, in order to reduce NOx in exhaust gas, the 
recirculation of exhaust gas (EGR) is introduced. However, if this amount of introduction of EGR is increased, 
although NOx in exhaust gas can be reduced, it will increase particulate MATA in exhaust gas (PM). That is, the 
relation of a trade-off between the amount of NOx(es) in exhaust gas and the amount of PM is about the amount of 
introduction of EGR. 

[0003] Although opening adjustment of a EGR valve is generally performing control of the amount of EGR(s), in order 
to reduce efficiently the amount of NOx(es) and the amount of PM which have the relation of a trade-off mutually as 
mentioned above, the technology which controls the opening of a EGR valve by making the excess air factor (lambda) 
in a cylinder into a parameter is developed. With this technology, according to the operational status (for example, an 
engine speed and an engine load) of an engine, the desired value (target lambda) of the excess air factor in a cylinder is 
set up, and feedback control of the opening of a EGR valve is carried out so that the inside of an actual cylinder (fruit 
lambda) may become this target lambda. 

[0004] In this case, although Fruit lambda can form a linear air-fuel ratio sensor (LAFS) in a flueway and can ask for it 
from this sensor output In order that the reaction of LAFS of a flueway may be overdue to change of that a sensor tends 
to deteriorate and the excess air factor (namely, excess air factor in a cylinder) in a combustion chamber under the 
influence of PM under exhaust air etc. in the case of a diesel power plant, In a transient like [ at the time of acceleration 
and deceleration ], since an error arises in Fruit lambda, there is also a possibility that the amount of EGR(s) may be 
appropriately uncontrollable. 

[0005] Then, the technology which computes Fruit lambda from an inhalation air content (new ****), fuel oil 

consumption, and the amount of EGR(s) is proposed by JP, 10-3 18047, A. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, when computing Fruit lambda as mentioned above, it is 
necessary to calculate an inhalation air content, fuel oil consumption, and the amount of EGR(s). Among these, an 
inhalation air content can be grasped by the intake air flow sensor or the boost pressure sensor, and fuel oil 
consumption can be grasped as a drive instruction value of an injector. And about the amount of EGR(s), it asks by 
presuming an EGR flow rate. 

[0007] An EGR flow rate is related to differential pressure and EGR-valve opening, as shown in drawing 3 . Therefore, 
if differential pressure and EGR-valve opening are detected, an EGR flow rate can be presumed, however, Field A 
shows the high low load region of an EGR demand to drawing 3 - as - EGR-valve order differential pressure - for 
example, several - it is very as small as a mmHg grade, and extensive moreover — from [ that EGR is demanded ] - 
from - EGR-valve opening is in the state near full open For this reason, although change of an EGR flow rate is 
insensible to change of EGR-valve opening, to change of EGR-valve order differential pressure, change of an EGR 
flow rate is sensitive. Therefore, it was difficult to be unable to put greatly out of order the EGR flow rate which few 
errors of EGR-valve order differential pressure presume, and to be unable to grasp the amount of EGR(s) proper, but to 
control EGR by high degree of accuracy. 

[0008] In addition, although the technology which carries out feedback control of the EGR-valve opening is indicated 
by JP,6-336966,A so that the differential pressure of a flueway and the inhalation-of-air path of an inhalation-of-air 
throttle valve lower stream of a river may become desired value, this technology is not what makes differential 
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pressure desired value simply and paid its attention to the excess air factor lambda in a cylinder. As it was originated in 
* view of the above-mentioned technical problem and this invention can grasp the amount of EGR(s) with a sufficient 
precision also in the high low load region of an EGR demand, it aims at offering the EGR system which enabled it to 
control EGR (exhaust gas recycle) by high degree of accuracy. 
[0009] 

[Means for Solving the Problem] For this reason, although the exhaust gas in the flueway of an internal combustion 
engine is made to flow back in an inhalation-of-air path through an EGR path by adjusting the opening of a EGR valve 
in the EGR system of this invention according to claim 1, the target excess air factor in the cylinder corresponding to 
the operational status by which the target excess-air-factor setting means was detected by the operational status 
detection means is set up at this time. The real excess air factor in a cylinder is presumed from the amount of EGR(s) 
from which the amount derivation means of EGR(s), on the other hand, drew the amount of EGR(s) in the cylinder of 
an internal combustion engine based on this EGR- valve order differential pressure detected by the differential pressure 
calculation means, and the real excess-air-factor presumption means was drawn by the amount derivation means of 
EGR(s), and the fUel oil consumption into the cylinder of an internal combustion engine and the amount of new mind 
inhalation. And the amount of target EGR(s) is set up based on the real excess air factor presumed by the target excess 
air factor and the real excess-air- factor presumption means which the amount setting means of target EGR(s) was set 
up by the target excess-air- factor setting means, and EGR- valve opening control means drive a EGR valve based on the 
amount of target EGR(s) set up by the amount setting means of target EGR(s). When the EGR- valve order differential 
pressure by which the increase means in differential pressure was especially computed by the differential pressure 
calculation means at the time of presumption of a real excess air factor is below a predetermined value, EGR- valve 
order differential pressure is made to increase. 
[0010] 

[Embodiments of the Invention] Hereafter, with a drawing, when the form of operation of this invention is explained, 
drawing 1 - drawing 4 are shown about the EGR system as 1 operation form of this invention. First, if the engine 
(internal combustion engine) which offers this EGR system is explained, as shown in drawing 1 , this engine 1 is a 
diesel power plant of a direct injection formula, will be arranged in the upper part of a cylinder 2 so that the high- 
pressure injection nozzle 3 may face an injection tip in a combustion chamber 4, and will be injected directly into a 
combustion chamber 4 from the high-pressure injection nozzle 3. 

[001 1] An upper edge is equipped with an air cleaner (illustration abbreviation), and the compressor section of a 
turbocharger (supercharger) 30, the intercooler 13, the inhalation-of-air throttle valve 14, the surge tank 15, and the 
inlet valve 1 6 are further infixed in the inhalation-of-air path 1 1 from the upstream. An exhaust valve 22, the turbine 
section of a turbocharger 30, the oxidation catalyst for diesels (illustration abbreviation), etc. are infixed in the flueway 
21 from the upstream. 

[0012] Moreover, between the flueway 21 and the inhalation-of-air path 1 1, the exhaust-gas-recirculation equipment 
(EGR) 23 which flows back exhaust air is formed. This EGR23 consists of an EGR path (path for exhaust gas 
recirculation) 24 prepared over the downstream (here, it is a portion between the inhalation-of-air throttle valve 14 and 
a surge tank 15) of the inhalation-of-air path 1 1 from the upper section (for example, exhaust manifold) of a flueway 
21 , and EGR valve 25 which controls the opening of this EGR path 24. 

[0013] EGR valve 25 is constituted from this operation form by the negative pressure formula opened with the 
negative pressure from a vacuum pump 26. Opening adjustment of EGR valve 25 is performed by controlling the 
negative pressure state of EGR valve 24 by carrying out opening adjustment (for example, opening adjustment by duty 
control) of the EGR solenoid 27 infixed in the middle of piping from a vacuum pump 26. 
[0014] This EGR solenoid 27, the high-pressure injection nozzle 3, and the inhalation-of-air throttle valve 14 are 
controlled by ECU (engine control unit)40 as control means. That is, the engine speed Ne detected by ECU40 by the 
crank angle sensor 61 (rotational frequency), The accelerator opening (APS) detected by the accelerator position sensor 
(APS) 62 and the boost pressure Pb detected by the boost sensor 63 (inlet-pipe internal pressure), The boost 
temperature Tb detected by the boost temperature sensor 64 (temperature in an inlet pipe) The upper fluid pressure 
Pegr of EGR valve 25 detected by the EGR- valve opening (real EPS) detected by the EGR position sensor (EPS) 65 as 
an opening detection means, and the pressure sensor 66 It ****** and the EGR solenoid 26 and the high-pressure 
injection nozzle 3 are controlled based on these detection information. In addition, the crank angle sensor 61 and the 
accelerator position sensor (APS) 62 are equivalent to an operational status detection means to detect the operational 
status of an internal combustion engine. 

[0015] When the function which controls the EGR solenoid 27 and the inhalation-of-air throttle valve 14 in ECU40 is 
explained, as shown in drawing 2 , to ECU40 A target excess-air- factor setting means 41 to set up the target excess air 
factor in a cylinder (for it to be called Target lambda the excess air factor in a target cylinder, and the following), 
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Amount derivation means of EGR(s) 42 A which derives EGR mass (the amount of EGR(s)) Grcng (calculation), A 
ireal excess-air-factor presumption means 42 to presume a real excess air factor (for it to be called Fruit lambda the 
excess air factor in a real cylinder, and the following), A EGR- valve basic positioning means 43 to set up the basic 
position of EGR- valve opening, PI operation means 44 which carries out PI operation of the difference (Suit lambda- 
target lambda) of Target lambda and Fruit lambda, A EGR- valve target-position setting means 45 to set up the target 
position of a EGR valve (the amount setting means of target EGR(s)), A EGR- valve instruction means 46 to output a 
command signal to EGR valve 25 based on this target position (EGR- valve opening control means), A differential 
pressure calculation means 47 to compute the EGR-valve 25 order differential pressure DEP, and the increase control 
means 48 in differential pressure to which it is made to increase through the inhalation-of-air throttle valve 14 when the 
EGR-valve 25 order differential pressure DEP computed by the differential pressure calculation means 47 is below a 
predetermined value are offered. 

[0016] In addition, amount derivation means of EGR(s) 42 A is equipped with EGR flow rate presumption means 42 A ! , 
and the EGR mass Grcng is computed to it based on the EGR flow rate Vegr presumed by this EGR flow rate 
presumption means 42A\ EGR-valve position data-processing means 42B which processes the detection data (EGR- 
valve position sampling data) of the EGR-valve opening (real EPS) detected by the EGR position sensor (EPS) 65 in 
advance of presumption of an EGR flow rate is offered on this EGR flow rate presumption means 42A\ Furthermore, 
the increase means 49 in differential pressure consists of an inhalation-of-air throttle valve 14 and increase control 
means 48 in differential pressure. 

[0017] With the target excess-air-factor setting means 41, a target excess air factor (target lambda) is set up on the 
target lambda setting map prepared beforehand from the fuel oil consumption (amount equivalent to an engine load) Q 
into an engine speed Ne and a cylinder. In EGR flow rate presumption means 42A, the EGR flow rate from the EGR- 
valve opening (real EPS) detected by the EGR position sensor (EPS) 65 as an opening detection means and the EGR- 
valve 25 order differential pressure detected by differential pressure calculation means 47 to mention later to into the 
cylinder of an engine is presumed, and a presumed result is outputted for real excess-air-factor presumption. However, 
the value processed by EGR-valve position data-processing means 42B is used for real EPS (EGR-valve position). 
[0018] In this EGR-valve position data-processing means 42B, equalization processing (here, it considers as an 
arithmetic average) of all the EGR-valve position sampling data sampled in the intake stroke in front of the combustion 
stroke (working stroke) of the cylinder which it is going to presume is carried out, and this value is used for 
presumption of an EGR flow rate. For example, drawing 4 is drawing making the sampling timing of data, such as a 
EGR-valve position, and the calculation timing of the amount of fuel supply correspond with the degree of crank angle 
of an engine (each distance), and showing them in a 4-cylinder engine. In drawing 4 , EPS1-EPS9 show the EGR-valve 
position data obtained to each sampling timing, and lambdarl to lambdar9 shows the fruit lambda estimate obtained 
when it corresponds for every EGR-valve position data, respectively and Fruit lambda is presumed. 
[0019] As opposed to fuel oil consumption being computed in before [ a compression top dead center ] 105-degree 
(degree of crank angle)] with this equipment, a dashed line shows to drawing 4 - as — the compression stroke of a 
certain object cylinder, and here — B105[- It is 360 in front of compression top dead center - 180-degree(degree of 
crank angle)], as a EGR-valve position - the intake stroke of this object cylinder, i.e., B360 - B180[, - The average 
EPSAV (=sigmaEPSn+l - EPSn+k/k) of two or more sampled data ( drawing 4 three) is computed, and this average 
EPSAV is set to real EPS (EGR-valve position). At draw ing 4 , EPSAV 1 -EPS AV3 show each average, and 
lambdarAVl - lambdarAV show the fruit lambda computed corresponding to the averages EPSAV1 and EPSAV2. 
[0020] With the real excess-air-factor presumption means 42, a real excess air factor (fruit lambda) is computed by the 
following formula (1) from the cylinder inhalation air content (inhalation air content in a cylinder) Ga, and the fuel oil 
consumption Q into a cylinder. 
Fruit lambda=Ga/Q / theoretical air fuel ratio ... (1) 

Here, fuel oil consumption Q can be given as desired value of the fuel oil consumption from the high-pressure injection 
nozzle 3, and the cylinder inhalation air content Ga can be computed by subtracting the EGR mass Grcng introduced 
by EGR from the total amount germanium of inhalation of air to a cylinder (Ga=germanium-Grcng). 
[0021] Among these, the total amount germanium of inhalation of air to a cylinder is computable from an engine speed 
Ne, boost pressure Pb, and the boost temperature Tb like the following formula (2). In addition, in the following 
formula (2), engine cylinder capacity and etav of Vh are volumetric efficiency and specific weight asked for gammab 
from boost pressure Pb, atmospheric pressure Pa, and the boost temperature Tb. 
germanium** [NexVhxetavxgammab (Pb, Pa, Tb)] ... (2) 

Moreover, although the EGR mass Grcng is computed by EGR flow rate presumption means 42A The EGR-valve 
passage flow rate Vegr computable from real EPS and the EGR-valve 25 order differential pressure DEP in EGR flow 
rate presumption means 42A The EGR mass value Gr computed as a product with EGR-gas density rhoegr computable 
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from fuel oil consumption Q and the engine temperature (generally circulating water temperature of an engine) Tw can 
• be amended at an amount rate Ra of new temperaments in exhaust gas like the following formula (3), and the EGR 
mass Grcng can be obtained. 
[0022] 

Grcng=Gr*(l-Ra)...(3) 

however, Gr=Vegr*rho egr - here, the EGR-valve passage flow rate (EGR flow rate) Vegr is presumed by EGR flow 
rate presumption means 42A' That is, in EGR flow rate presumption means 42A', an EGR flow rate can be presumed 
on a correspondence-related three-dimensions map as shown in drawing 3 from the value [ which carried out 
equalization processing of the sampling data of real EPS detected by EPS65 by EGR-valve position data-processing 
means 42B ], and EGR-valve 25 order differential pressure DEP computed by the differential pressure calculation 
means 47. 

[0023] In addition, with the differential pressure calculation means 47, the difference (=Pegr-Pb) of the boost pressure 
(inlet-pipe internal pressure) Pb detected by the boost sensor 63 and the upper fluid pressure Pegr of EGR valve 25 
detected by the pressure sensor 66 is computed. At this time, what equalized the data obtained in the intake stroke of 
the object cylinder about the boost pressure Pb used for calculation and the upper fluid pressure Pegr of EGR valve 25 
as well as sampling-data processing of a EGR-valve position is used. 

[0024] Moreover, EGR-gas density rhoegr is computable from fuel oil consumption Q and the engine temperature 
(generally circulating water temperature of an engine) Tw. On the other hand, with the EGR-valve basic positioning 
means 43, a EGR-valve basic position is set up on the basic EGR-valve positioning map prepared beforehand from the 
fuel oil consumption (amount equivalent to an engine load) Q into an engine speed Ne and a cylinder. 
[0025] Moreover, with PI operation means 44, PI data processing of the deflection (= target lambda-fruit lambda) with 
the fruit lambda presumed with Target lambda and the real excess-air-factor presumption means 42 which were set up 
with the target excess-air-factor setting means 41 is carried out. With the EGR-valve target-position setting means 45, 
the value by which PI data processing was carried out with the EGR-valve basic position set up with the EGR-valve 
basic positioning means 43 and PI operation means 44 is added, and the EGR-valve target position EPSt is set up. 
[0026] With the EGR-valve instruction means 46, a command signal (=EPSt-ESP) is outputted to EGR valve 25 based 
on the EGR-valve target position EPSt set up by the EGR-valve target-position setting means 45, and the present EGR- 
valve position ESP. When the order differential pressure DEP is below a predetermined value as compared with a 
predetermined value about the EGR-valve 25 order differential pressure DEP computed by the differential pressure 
calculation means 47, the inhalation-of-air throttle valve 14 is extracted, and EGR-valve 25 order differential pressure 
is made to increase in the increase control means 48 in differential pressure. This is because EGR can be controlled by 
high degree of accuracy as an EGR flow rate can be grasped proper. 

[0027] That is, with this equipment, it is presuming and asking on the map correspondence-related as shows the EGR 
flow rate (EGR-valve passage flow rate) Vegr to drawing 3 as mentioned above from real EPS (opening of EGR valve 
25) detected by EPS65, and the EGR-valve 25 order differential pressure DEP computed by the differential pressure 
calculation means 47. In addition, in dr awin g 3 , deltaPi (namely, delta PI -delta Pll) shows EGR order differential 
pressure, and EGR order differential pressure is so large [ Pi ] in order of delta PI, delta P2, and deltaP2....deltaPl 1 
(that the value of i becomes large), moreover, about the pressure differential between differential pressure before and 
after adjoining Each of differences between delta PI and delta P2, differences between delta P2 and delta P3, and 
differences between delta P3 and delta P4 is 5mmHg(s). Each of differences between deltaP4 and deltaPS, differences 
between deltaP5 and deltaP6, and differences between delta P6 and delta P7 is lOmmHg(s), and the pressure 
differential between differential pressure before and after adjoining has become gradually large after Pdelta7. 
[0028] However, it sets in the high low load region of an EGR demand. Field A shows to drawing 3 - as « EGR-valve 
order differential pressure ~ for example, several - it is very as small as a mmHg grade, and extensive moreover - 
EGR-valve opening, since it is in the state near full open, since EGR is demanded Change of an EGR flow rate will 
become sensitive to change of EGR-valve order differential pressure, and the EGR flow rate which few errors of EGR- 
valve order differential pressure presume will be greatly put out of order. 

[0029] Then, even if an error arises in EGR-valve order differential pressure using the field which does not become 
sensitive [ change of an EGR flow rate ] to change of EGR-valve order differential pressure by extracting the 
inhalation-of-air throttle valve 14 in this case, and making EGR-valve 25 order differential pressure increase, it enables 
it to grasp an EGR flow rate proper, as the EGR flow rate to presume is not greatly out of order, in addition, the target 
opening of the inhalation-of-air throttle valve 14 corresponding to the operational status of an engine at the increase 
control means 48 in differential pressure although the inhalation-of-air throttle valve 14 was originally controlled by 
the state according to the operational status of an engine - a drawing side - an amendment - it is things and is made 
to perform the increase in differential pressure 
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[0030] Since the EGR system as 1 operation gestalt of this invention is constituted as mentioned above, if the target 
^xcess-air-factor setting means 41 sets up Target lambda according to the operational status of an engine and the real 
excess-air-factor presumption means 42 presumes Fruit lambda, PI operation means 44 will carry out PI operation of 
the difference of these Targets lambda and Fruits lambda. On the other hand, if the EGR-valve basic positioning means 
43 sets up a EGR-valve basic position, the EGR-valve target-position setting means 45 will add the set-up EGR-valve 
basic position and the above-mentioned PI data-processing value, will set up the target position of a EGR valve, and 
will output a command signal to EGR valve 25 based on the position of a EGR valve with the as actual EGR-valve 
instruction means 46 as a target position. 

[0031] At the time of presumption of Fruit lambda, in order to calculate the amount of EGR(s), in case the EGR flow 
rate (EGR-valve passage flow rate) Vegr is used and an EGR flow rate is calculated, the EGR-valve 25 order 
differential pressure DEP computed by the EGR-valve opening (EGR-valve position) and the differential pressure 
calculation means 47 which were processed by EGR-valve position data-processing means 42B is used. Since 
equalization processing of the sampling data obtained in EGR-valve position data-processing means 42B in the intake 
stroke in front of the combustion stroke (working stroke) of a cylinder which is going to presume an EGR flow rate is 
carried out and this value is used for EGR flow rate presumption at this time, EGR-valve position data in case the 
inhalation of air of EGR is actually performed (inside of an intake stroke) will be appropriately used for the cylinder 
concerned. 

[0032] Therefore, the amount of EGR(s) can be presumed with a sufficient precision, the exact estimate of Fruit 
lambda comes to be obtained, and EGR (exhaust gas recycle) can be controlled now by high degree of accuracy. 
Furthermore, it sets in the high low load region of an EGR demand. Field A shows to drawing! -- as - EGR-valve 
order differential pressure - for example, several - it is very as small as a mmHg grade, and extensive moreover ~ 
EGR-valve opening, since it is in the state near full open, since EGR is demanded Although the EGR flow rate which 
few errors of EGR-valve order differential pressure presume will be greatly put out of order with this, since the 
increase means 49 in differential pressure is formed in this equipment, it is effective in such fault being avoided. 
[0033] That is, since the inhalation-of-air throttle valve 14 is extracted and EGR-valve 25 order differential pressure is 
made to increase when EGR-valve order differential pressure is below place constant pressure, as shown in drawing 3 , 
EGR-valve 25 order differential pressure will presume an EGR flow rate according to a high pressure line top. And if a 
target EGR flow rate is in the level indicated to be a target EGR flow rate to drawing 3 , for example, although an 
actual EGR flow rate usually exists in this near, an EGR flow rate is securable by making EGR-valve 25 order 
differential pressure increase, making opening of EGR valve 25 comparatively small into drawing_3 , as an arrow 
(arrow which goes to left-hand side - from right-hand side -) shows. 

[0034] Thus, EGR-valve 25 order differential pressure is comparatively large, and in the field whose opening of EGR 
valve 25 is not not much large, since change of an EGR flow rate decreases to the error of EGR-valve order differential 
pressure, even if some errors are in the calculation value of EGR-valve order differential pressure, there can be little 
influence of the estimate on an EGR flow rate, and can grasp the amount of EGR(s) proper. 

[0035] Feedback control of the EGR valve which made the parameter the excess air factor lambda in a cylinder can be 
performed with a sufficient precision by this, and EGR control can be performed now proper. In addition, this 
invention is not limited to an above-mentioned operation gestalt, can deform variously and can be applied. 
[0036] For example, although what arithmetic-average-ization-processed the sampling data obtained by presumption 
of an EGR flow rate in the intake stroke of the cylinder for presumption is used with the above-mentioned operation 
gestalt, even if equalization is good also as a suitable weighted average and presumes only one EGR flow rate using the 
central value of the sampling data obtained in the intake stroke, it can raise the presumed precision of an EGR flow rate 
to some extent. 

[0037] Moreover, with an above-mentioned operation gestalt, although the inhalation-of-air throttle valve 14 is used 
for the increase means 49 in differential pressure, if it is the engine which offered VG turbo, the increase in differential 
pressure can be performed by extracting the adjustable blade of VG turbo. Furthermore, with an above-mentioned 
operation gestalt, although the inhalation-of-air throttle valve 14 is used for the increase means 49 in differential 
pressure, if it is the engine which offered VG turbo, the increase in differential pressure can be performed by extracting 
the adjustable blade of VG turbo. 

[0038] Moreover, replacing with EGR-valve order differential pressure, and presuming an EGR flow rate using the 
upper fluid pressure of a EGR valve is also considered. Furthermore, although an above-mentioned operation gestalt 
applies this invention to the diesel power plant equipped with the turbosupercharger, it is suitable for the diesel power 
plant of natural inhalation of air, the gasoline engine of a lean combustion method, etc. Furthermore, it is possible to 
change about concrete composition, a control procedure, etc. of an engine control system in the range which does not 
deviate from the main point of this invention. 
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[0039] 

[Effect of the Invention] Since EGR-valve order differential pressure is made to increase when the EGR-valve order 
differential pressure by which the increase means in differential pressure was computed by the differential pressure 
calculation means in presumption of a real excess air factor is below a predetermined value according to the EGR 
system of this invention according to claim 1, as explained in full detail above, the amount of EGR(s) can be derived 
now with a sufficient precision, the presumed precision of a real excess air factor also improves, and EGR can be 
controlled with a more sufficient precision. 
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